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Is congestion only the reason for spleqomega!g in_liver cirrhosis? -What are
the splenic immunological effects on liver fibrosis development?-
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The splenic immunological effects on liver fibrosis development are unclear.

Increased Lipocalin-2 (Lcn2), an anti-microbial protein, was detected on the spleen with fibrotic
liver in mice. Lcn2 suppressed excessive Kupffer cells activation, that lead inhibiting hepatic
stellate cells activation. Splenectomized mice showed enhanced liver fibrosis and inflammation
accompanied by significantly decreased Lcn2 levels in portal vein (PV). Interestingly, gut
sterilization blocked the effect of splenectomy on liver fibrosis development. Thus, the splenic
Lcn2, that enter the liver through PV, might have an important role in regulating Kupffer cells
activation which relates to gut-derived products in liver fibrosis development.

Kupffer



(Aoyama et al. Hepatology,
2010. Aoyama et al, Hepatology, 2009)

(€H) CCl4
RT-PCR CCl4
Vehicle
Lipocalin-2( Lcn2)mRNA 35
®
sham
CCl4

(3)CCl4 sham

Lcn2

(sham 1 465.9

+ 30.6ng/mL, 1 327.5%

35.0ng/mL, p<0.05)

Lcn2
Flo TH et
al ,Nature, 2004 Lcn2
(zZhang J et al, Mol Endocrinol,
2008)

(Schwabe R et al,
Gastroenterology, 2006)

Lcn2
Lcn2
Lcn2
Lcn2
macrophage activation.l- ) 2 fibrosis
)
lLipocalin-2
e |nf
\\, ESplumrwl:n{S\'] /,u'
gut-derived bacterial |l I'-
products T (a) H l“'--u-._/
Superior Mesenteric Vein[SMV]
(&Y) Lcn2
Lcn2
(
@)
(2)recombinant Lcn2 rLcn2
@
©)
rLcn2
(
3)
“4) Lcn2

« @)



(5)Lcn2 Lcn2KO
Lcn2K0
Lcn2
(&) Lcn2
CCl4 Vehicle
Lcn2
Grl
Lcn2 (Zhao
et al,Cell,2012) Grl
Lcn2
Lcn2
marginal sone
(FACS)
(2)rLcn2
1
control lipopolysaccharide(LPS)
LPS rLcn2
6 CCL2 TNF-a
IL-6 1L-10
RT-PCR
Lcn2 NF-kB
STAT3
(Guo et al, Mol Endocrinol,2014) NF-kB
STAT3 rLcn2
Lcn2
rLcn2
sham
Lcn2 150ng/mL
rLcn2 150ng/mL
rLcn2
FACS sorting
(3)rLcn2
CCl4 Vehicle

1

collagen promoter-driven
GFP Krempen K et
al, Gene Expr 1999 collagen-GFP

/
collagen
GFP
rLcn2 150 ng/mL
GFP
rLcn2
GFP
RT-PCR
©)
@ g/L)
(1 g/L) (500
mg/L) (1 g/L)
(Rakoff-Nahoum et al, Cell, 2004)
3
CCl4 0.5p 1/g 2 12
48
Sirius red
in vivo

a -smooth muscle actin
western blot

collagen a
1(1),TGF-B ,TIMP-1 MRNA
RT-PCR
ALT TNF-a  IL-6 IL-10
/
MRNA RT-PCR
F4/80 CD68
Lcn2 ELISA
Lcn2
(5)Lcn2K0
Lcn2KO
Lcn2KO
7
Lcn2KO
(sham ) 8 CCl4 0.5p
1/9 Vehicle 2 12
48
D)



CCl4 Vehicle sham
HE
Lcn2KO0
LPS
CCL2 TNF-a IL-6 IL-10
RT-PCR
B) NF-kB
STAT3
Lcn2K0 CCl4
Lcn2
(&Y Lcn2
Grl Lcn2
Grl Lcn2
Grl Lcn2
Grl
Lcn2 CCl4
CCl4
Grl
Grl
Lcn2
Lcn2
Grl
Lcn2 N
(2)rLcn2
1 Lcn2
invitro
Kupffer
rLcn2
LPS
LPS rLcn2 150ng/mL
gPCR LPS rLcn2
LPS
TNF-a CCI2 mRNA
1L-10 mRNA
(3)rLcn2
() rLcn2  LPS

rLcn2
collagen-GFP
/
rLcn2 GFP
rLcn2
rLcn2
rLcn2
GFP
GFP rLcn2
rLcn2
Lcn2
Kupffer
©))
CCl4
F4/80
/
CCl4
Lcn2
Lcn2
Kupffer
Grl Lcn2
Kupffer



2
1) Spleen-derived lipocalin-2 in the
portal vein regulates Kupffer cells
activation and attenuates the development
of liver fibrosis in mice. Aoyama T,
Kuwahara-Arai K, Uchiyama A, Kon K, Okubo
H, Yamashina S, lkejima K, Kokubu S,

Miyazaki A, Watanabe S. Lab
Invest. .97.890-902.2017
2)
2017 4
4
1) 2016
Tomonori Aoyama, Akira Uchiyama,

Kazuyoshi Kon, Hironao Okubo, Shunhei
Yamashina, Kenichi Ikejima, Shigehiro
Kokubu, Akihisa Miyazaki, Sumio Watanabe
Spleen-derived lipocalin-2 in the
portal vein, the production of which is
triggered by gut-derived products,
regulates Kupffer cells activation and
attenuates the development of liver
fibrosis in mice.
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Splenic Lipocalin-2 regulates not iron
metabolism but Kupffer cells activation
during the development of liver fibrosis
in mice.
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